
Logs Handout: Change of Base, etc       May 22, 2009 
 
1. Estimate each of the following logarithms. Then check them by using the change of base formula 
and your calculator. 
a. 

! 

log321 b. 

! 

log972 c. 

! 

log2 30 d. 

! 

log5 30 e. 

! 

log3 75 
 
2. Solve the following equations by rewriting as logs and then using the log button on your calculator. 
Use three decimal places precision. 
a. 4310 =

x     b. 191103 =+!
x    c. 1824102 13

=!
"x   

 
 
3. Rewrite as logs and use the change of base formula to solve the following: 
a. 113 =x     b. 404.15 =!

x     c. 171589.07 =+! x  
 
 
4. An object’s value increases at a constant percentage rate. It triples in value in 19 years. What 
percentage increase per year does this represent? 
 
 
5. How long will it take an object to double in value if it increases by 7.5% per year? 
 
 
6. An object’s half-life is defined as the amount of time it takes until it halves in value (or in number).  
a. One chemical compound has a half life of 15 days. What is the percentage decrease per day? 
b. A chemical compound decays by 9% every day. What is its half-life? Hint: set up an equation for 
time and solve it using logarithms. 
 
 
7. Answer the questions about the function 128.02)( +!"=

xxf . 
a. What is the equation of its asymptote? 
b. What are the coordinates of its y-intercept? 
c. Sketch a rough graph of )(xf . 
d. What is the zero of ?)(xf  You will need logarithms. 
e. Solve the equation 11)( =xf  
f. The inverse function )(1 xf !  is a logarithmic function. Find it. 
 

8. Answer the following questions about 1)3(log
2
1

)( 3 ++= xxf . 

a. What is the domain of )(xf ? Hint: you can’t take a log of a ______. 
b. What are the coordinates of the y-intercept of )(xf ? 
c. What is ?)6(f  
d. What is the zero of )(xf ? 
e. What are the coordinates where the graph of )(xf  intersects the graph of ?3)( =xg  
f. The inverse of )(xf  is an exponential function; find it. 
 
 



9. Newton’s Law of Cooling describes the way the temperature of objects adjusts to the ambient 
temperature over time. This relationship is an exponential function.  Let 68)91.0(93)( += t

tH  
describe the temperature of a beverage (in degrees F) t minutes after a Dunkin’ Donuts employee 
hands it to you.  
a. Is the beverage hot coffee or iced coffee? How can you tell by looking at the equation? 
b. What is the asymptote of the graph of )(tH and what does it mean in the context of this problem? 
c. Sketch a rough graph of )(tH . Only do the portion of the function where 0!t , since the negative 
values of t don’t make sense in the context of the problem. 
d. Calculate the coordinates of the y-intercept of )(tH . What do they mean in the context of the 
problem? 
e. What is the range of )(tH ? (remember, only where 0!t ). What meaning does it have in the context 
of the problem? 
f. What is the value of )10(H  and what meaning does it have in context? 
g. Exactly when does the temperature hit 90°? Solve with logs and check graphically. 
g. Exactly when does the temperature hit 75°? Solve with logs and check graphically. 
 
 
 
 
 
ANSWERS 
1. Check on calculator. 
2a. 1.633 b. 0.778 c. 1.320 3a. 2.183 b. 6.180    c. 10.750 
4. 5.95%       5. 9.58 years  6a. 4.52%    b. 7.35  

7a. y=12      b. (0,10)     d. -8.03     e. x=3.11     f. !
"
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8a. x>-3     b. (0,1.5)   c. 2      d. -26/9     e. (79,3)     f. 33
22
!=

!x
y  

9. Not ready yet. Sorry! 


